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Modified poly(phenylene ether) resin compsn. - comprises modified poly(phenylene ether) 

and alkenyl aromatic polymer. 
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Abstract 
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A thermoplastic resin compsn. (I) comprises: (a) 1-99 weight% of a modified poly(phenylene ether) prepared by modifying 
methyl groups at positions 2 and 6 of the phenyl groups of a poly(phenyl ether), which has a structural unit as shown by 
formula (I), in which Rl , R2 = H or 1-20 C hydrocarbon and having a number average polymerisation deg. (X) of 20-12,000, 
with amino-methyl gps. present in a ratio of 0.02/X-l/X to the methyl gps.; and (b) 99-1 weight% of an alkenyl aromatic 
polymer having, mainly, syndiotactic structures. 

USE - (I) is used as moulded parts, sheets, tubes, fibres, laminates, and coating material for car parts and electrical and 
electronic parts. 

ADVANTAGE - (I) has good heat resistance, processability and mechanical properties. 
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(57) [Abstract] 
[Constitution] 

The thermoplastic resin composition is characterized by 
comprising (a) polyphenylene ether modified by aminomethyl 
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Claims 

m&m i] 

(a)"FfB0*lift*tt(l) 



group in the ratio 0.02/X to I/X (here, X is average 
polymerization degree) of phenylene group at 2nd position 
and /or methyl group at 6 ,h position, and (b) alkenyl aromatic 
polymer having syndiotactic structure. 

[Result(s)] 

The composition has outstanding heat resistance, moldability, 
mechanical properties. Therefore, it can be used for the 
molded articles, e.g., sheet, tube, film, fibre, laminated 
material, coating material, etc. obtained by injection molding 
or extrusion molding. 



[Claim(s)] 
[Claim 1] 

(a ) Structural unit (1) 




(1) 



[Chemical Formula 1] 



i~2o <nmt*mmtt&m&n 

*>o )#SfcU, IBtfJIInfiy 20-1200 T$ 

MSxtbtte> 7i~U>S(D2& 
fc<fctf/£fctt 6 ftW^^gCD 0.02/X- 1/X 

'J7Hl/>I-f;k R0\ (b)±tblv 

#(b)(75tfc^#\ $#(a);!r* 1-99 H% v l*#(b) 
#99-1 ■ftftTfttftqrflttttttMtt. 



Specification 
[0001 1 



The thermoplastic resin composition is comprised of (a) 
polyphenylene ether represented by the above mentioned 
structural unit (1) (wherein, Rl and R2 may be hydrogen 
atom or hydrocarbon group having 1 to 20 carbon atoms) 
modified by aminomethyl group in the ratio 0.02/X to 1/X 
(here, X is average polymerization degree) of phenylene 
group at 2nd position and /or methyl group at 6 th position, and 
(b) alkenyl aromatic polymer having syndiotactic structure. 
The proportion of components (a) and (b) is, component (a) 1 
to 99% by weight, and component (b) 99 to 1 % by weight. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The invention relates to the thermoplastic resin composition 
that can be used for molded articles obtained by injection 
molding or extrusion molding. 
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10002] 
[0003] 

C * U 75 1 U > € * 3tf*J5f» 6 ft T U 

So 

fcfc'U C<D^T«:^ l J7xZlx>I-7 1 
[0004] 

ftHRS 57-108153 f'A v iCI*# l J7ilU> 

«tt0MEtifc&jfttt;9 r *fi ft* tiESte ftr 

tell 2 ? 1-245052 4$ H3HS 62-257950 
u 7 1 z U>I-xJUC5/>5> 

W**ftT^*, 

T-»fc<. <*SlC«ftfcWgfc14, MAttttH 
[0005] 

[iw^u<tatt*ii] 

[0006] 



[0002] 
[Prior Art] 

Although, polyphenylene ether excels in heat resistance, 
water resistance, dimensional stability and mechanical and 
electrical properties, the molding properties are very bad 
because of high melt viscosity. Moreover, it has low chemical 
resistance and impact resistance. 

[0003] 

In order to improve the moldability of polyphenylene ether, 
the method of blending polyphenylene ether with polystyrene 
is introduced. 

However, the moldability of polyphenylene ether is improved, 
but heat resistance and impact resistance were inadequate. 



[0004] 

The resin composition with improved impact resistance after 
blending polyphenylene ether with copolymer of olefin and 
/or glycidyl methacrylate is mentioned in patent no. 
JP57-108153, but the problem of moldability, impact 
resistance, etc. still exists. 



On the other hand, thermoplastic resin composition in which 
polyphenylene ether blended with alkenyl aromatic polymer 
possessing syndiotactic structure is mentioned in Patent 
Publication JP01-245052, JP62-257950. 

But, heat resistance, mechanical properties of the 
thermoplastic resin composition were not adequate, 
furthermore thermoplastic resin composition with superior 
heat resistance, mechanical property, etc. was in demand. 

[0005] 

[Problems to be Solved by the Invention] 

The objective of the invention is to improve the mechanical 
properties, heat resistance of polyphenylene ether, and 
provides an inexpensive thermoplastic resin composition with 
improved moldability, impact resistance, etc.. 

[0006] 
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[Means to Solve the Problems] 



The inventor achieved the objective of the invention, and the 
invention was complete. 

In other words 
[0007] 

(a ) below-mentioned structural unit (1) 




(l) 



[Chemical Formula 2] 



asjttf«*» i~2o «>«<fb***#satfft 

*. )#6&VJ, RTJSM^atf' 20-1200 

I^XtUttt, 7iZU>fi<D2ft 
&<fctf/£fct* 6 ftO^f^LS® 0.02/X-l/X 

U7HU>I-fJk Rtf> (b)±tlTy 

#UlM*#*±*»tl/TrtU, *#(a)fcj* 
#(b)fl>lfc*;5l\ $#(a)2f 1-99 MS%, J*#(b) 
99-1 Mfi%T-$^l*RjM14ffi!liia^^ 0 

[00081 

a $ « pffl c k -r * . 

n*«»(a)»» -»iC(i)u:^*ti*ji5*# 
o) 2 tefc * 0 s /* fc i* 6 tto) ;x ^;is© -SW 

7 S. 7 * ^im(-CH 2 NH 2 ) C &tt * tl fc 4§i£ 
SMUtt*. #'J7iIU>I-fA©*i«) 



The resin composition is comprised of (a) polyphenylene 
ether represented by the above mentioned structural unit (1) 
(wherein, R! and R2 may be hydrogen atom or hydrocarbon 
group having 1 to 20 carbon atoms) modified by aminomethyl 
group in the ratio 0.02/X to 1/X (here, X is average 
polymerization degree) of phenylene group at 2nd position 
and for methyl group at 6 th position, and (b) alkenyl aromatic 
polymer having syndiotactic structure. The proportion of 
components (a) and (b) is, component (a) 1 to 99% by weight, 
and component (b) 99 to 1% by weight. 



[0008] 

The invention is explained in detail. 

As for component (a) used in thermoplastic resin composition 
of the invention, it is modified polyphenylene ether 
possessing structure unit where part of phenylene group at 
2nd position and /or methyl group at 6 th position is modified 
by aminomethyl group (-CH 2 NH 2 ). 



The structural that can substitute aminomethyl group can be 
structural unit of terminal of polyphenylene ether, or can 
present in the main chain. 

Specifically, the structural that can substitute aminomethyl 
group is preferred to be structural unit of terminal of 
polyphenylene ether. 
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[0009] 



[0009] 



Rja#(a)fl>ate#u7i~u>i-xw*, 

t«)»^MSXtUtt«, 7iZl 
0.02/X-l/X, U< B 0.05/X-l/X tt'TZS 

tt*. 

6 ttO-X^Jl*© 0.02/X 5MITB. J&RjMtt 

«tni<a«i*fl)«»tixTffl^tfcet:, una 

[0010] 

Kl«#(a)fl>gtt#U 7iZL/>I-fJlt 
UT, »IB<D-**(l)T**n*«Jfi*tt#' 
8^3 T 20-1200, £ 6 CZ»* U < I* 30-1000 

$ * ^ tt*«»*lt/r^*» t ^ o t vj u t 

[0011] 

R*»(a)0«tt#>;7HI^>I-T 

R«»(a)fl>ait#U7iZU>I-^JKD 
§!!j&7J}£fcUT», TBfl)-**(2) 



[0012] 



In component (a) modified polyphenylene ether, when the 
number average polymerization degree is X, 0.02/X to 1/X of 
methylene group at 2 nd or/and 6 th position of phenylene group, 
preferably 0.05/X to l/X is modified by amino methyl. 



If amino methyl group is less than 0.02/X of methylene group 
at 2 nd or/and 6 th position of phenylene group, the improvement 
results of heat resistance or mechanical properties of 
thermoplastic resin composition are unsatisfactory. 



[0010] 

As modified polyphenylene ether component (a), the 
structural unit represented by above mentioned general 
formula (1) having number average 20 to 1200, preferably 30 
to 1000 is preferred. 

If the number of structural unit is out of the range, the 
moldability of the resin becomes bad, and mechanical 
properties are inadequate. 



[0011] 

Next, the preparation method for component (a) modified 
polyphenylene ether is explained. 

As manufacturing method for component (a) modified 
polyphenylene ether, substituted phenol series represented by 
general formula (2) was polymerized using oxidative coupling 
catalyst. 

[0012] 



Mb 3] 



(2) 



[Chemical Formula 3] 



(itfps Rj , R4 , R5 B, ^tl^P tltyiLlZTkMk (Wherein, R 3 , R4, R 5 may be hydrogen or hydrocarbon group 

&&ZfmM$L 1-20 <DvHt%-MMtt<=>Ml£tl having 1 to 20 carbon atoms). 

)TvTs£tl*&S£7iy-/Ui£, mt 

l ( T> -tt«(3) 
[0013] [0013] 
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lit 4] [Chemical Formula 4] 



i~24 fl>7Ji*Jiaas«fcof«*a 7-24 

T 0.001-0.2 f^#4«ttTl^*fttV » 

SnfcBE#U7iZU>I— 

* *ufc*«itt*«tt#'J7iZU>I 

£S CPU -fiS^(2)X-/TN^n 



1 =EJL,C*JUT 0.001-0.2 =E)l. #£U<« 
0.005-0.05 JUDGES tt&o 

«fflffl^)!r«iiiii7 1 7-w« 1 =eac*t u 

T 0.001 ^JU«Mj<l>fcl,*»£-i*fflf(a>«nfc 
<tf U 7 1 - U>I-fMH6n* U 0) T-» 

«»W?lC# l J7iZU>I-fM» 

U7Hl/>I-f^Sf5Ct/) f fg4 0 
«SC(2)T^«tl*fc<D-C-*VJ, &S&7I7 

#*ly^«H»7iy-JHItUT» 2,6- v 
^fJl7iy-;k2,3,6-h'J^f^7iy- 

ftC 2,6-v*5 1 Jl7 1 7-;Utf»* U l^o 
10014] 

&C, -flS^(3)T-Ts^ *i*7S>!ii:UT 
tt> Hftttttt n-7Pt\ll7 = X iso-7P 



The polymerization is carried out when amine group 
represented by general formula 3(wherein, Q t and Q 2 is 
hydrogen, alkyl group having 1 to 24 carbon atoms, and 
aralkyl group having 7 to 24 carbon atoms. Qi and Q 2 cannot 
be hydrogen at the same time, further if Ql and Q2 are 
alkenyl group, they can be bonded after the formation of ring) 
is present in 0.001 to 0.2 mole with respect to 1 mole of 
substituted phenol, and obtained polyphenylene ether is 
melted and kneaded to get modified polyphenylene ether. 



Furthermore, when explained in detail, during the 
polymerization of substituted phenols represented by general 
formula (2) using oxidative coupling catalyst, the 
polymerization is carried out in the presence of amine group 
represented by general formula (3). 

Amine group is preferred to be present in the range 0.001 to 
0.2 mole, preferably 0.005 to 0.05 mole with respect to 1 
mole of substituted phenol series. 

If the amount is less than 0.001 mole with respect to 1 mole of 
substituted phenol series, good quality polyphenylene ether 
cannot be obtained. If it exceeds 0.2 mole, polyphenylene 
ether of appropriate molecular weight is not obtained, hence 
undesirable. 



In this way, polyphenylene ether having amine group in the 
side chain can be obtained. 

Next, substituted phenols are represented by general formula 
(2). They can be used independently or in combination of 
atleast two kinds. 



The preferred substituted phenol is 2,6-dimethyl phenol, 
2,3,6-trimethyl phenol etc. 

Specifically, 2,6-dimethyl phenol is preferred. 
[0014] 

The concrete examples of amine group represented by general 
formula (3) are primary amines, e.g., n-propyl amine, 
iso-propyl amine, n- butylamine, iso-butylamine, s-butyl 
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sec -75=J175X nA+vJl7^>, n- 

v^PMfvJI,75.X ?O l J)l7S.>s ^ 

^7S>, 5*-n-7P£Jl7£X 5?-n-7^;i/ 
7^>, v-iso-7^175 X v-n-tf^JU 
7i>> ^'Jv>, 2-f^Zl l J>ll<D 2 IS 
75.>#W6tt ; &o 

fcfc, -||&5t(3)£if#vj3IU*tifcLT^tifc 
& S ft £ £ -5 & £ ffli 7 > - JiS 3t (3 ) T- 
^^n ; 575.>i:^iiT-$vjv 
ii75>a)^JtUTttI5 1 U>v7S.>, t: 
/<7V>, U-^fc^US^lT'P/'Otlff* 

[0015] 

tt^> 4$Rna 53-79993 ^mizBmo * 

ffi75>#6fc**MI©#ftT» 

**l\tt4#ffiBS 63-54424 ^*CE«© 
*f TK***MJ *C * »J 

mmnm. ia &&js<D*8Mb«j, 7;ip 

+y^tB7iy+vl<i, HA 
<D*SMb4^ S<K»#SStftit^<tt 
-«©Mtt^*,7Jl*>'-^75>», 
**ff75>»**fctt«**ttfflTr*#2! 

[0016] 

ZlDioCUT, TSBfl>-tt£(4) 



amine, n- hexyl amine, n- octylamine, 2- ethylhexyl amine, 
cyclohexylamine, lauryl amine, benzylamine; secondary 
amines, e.g., diethylamine, di-n- propyl amine, di-n- 
butylamine, di-iso- butylamine, di-n- octylamine, piperidine, 
2- pipecoline, etc. 



Furthermore, polyvalent amine having repeating units 
represented by general formula (3) is represented by general 
formula (3). The examples are ethylenediamine, piperazine, 1, 
3- di bipyridyl propane etc. 



[0015] 

The catalysts combining ligand selected from well-known 
copper compound, manganese compound or cobalt compound 
and salts with amines represented by general formula (3) are 
used. 

For example, oxidative coupling of phenol monomer and 
oxygen in the presence of catalyst comprising manganese salt, 
basic reaction medium and secondary amine is mentioned in 
JP53-79993, oxidative coupling of substituted phenol by gas 
containing oxygen in organic solvent in the presence of 
catalyst is mentioned in JP63-54424. As catalyst, manganese 
compound including 1 kind or atleast two kind of bivalent 
manganese salts, hydroxides of periodic table group IA metal, 
alkoxide or phenoxide series, hydroxides, oxides of periodic 
table group IIA metal, or catalyst containing alkanolamine 
and amines, can also be used. 



[0016] 

Polyphenylene ether possessing structural unit modified at 
phenylene group at 2 nd position and/or methyl group at 6* 
position by the group represented by general formula (4) 



lit 5] [Chemical Formula 5] 



Q, *5<£tf Q 2 l*v *tH? tl&iUZTK^ (Wherein, Q, and Q 2 is hydrogen, alkyl group having 1 to 24 

1-24 (DT )l*r)lMfctkZfpn&&I 7-24 carhon atoms, and aralkvl pronn havinp 7 to 24 carbon atoms. 
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1-24 <»7)l*)imti&Vmm®l 7-24 

Q 2 ff&C*MT'&Z>t,<n&t&-f. £fc Qi 
i: Q 2 tf7)l*\s>mT-&iTm*M!%\sT 
& B *l T t\ * <D # o ) T- m £ *l * S C <fc 
ox, 7i~U>SW2i4<l3<fca c /^t»6{i 

l J7HU>I - fJI'5S5Zt#'T , ?5 1 > 
10017] 

±E» 2«*tBSI 3 fiT^Jjrfc^Ofc* 

«CK*Ji*ttJ!r* 'J 7 1 Z U>I— t)1<0 
5ftf||<&«»*ttT**fc<DB, 

[0018] 

*3tB*3fi7S>/r<t^Ut#U7iZU 
(a)03ltt* l J7iZU>I-7 : ^«#*u 



R£U8B> S'Ui'^-RJSSfi 200-300 
degC, #£U<B 230-280 deg C T'fro Z. t 

5/'J>^-»3SaflMr200 deg C*3»TBff 
ift* U 7 II U>I— r^flMWBttXtWJi 
<* £fcvU>#-iS£Sg#300 deg C £ 



[0019] 



#«a>i:-$f-»©s 



carbon atoms, and aralkyl group having 7 to 24 carbon atoms. 
Qi and Q 2 cannot be hydrogen at the same time, further if Ql 
and Q2 are alkenyl group, they can be bonded after the 
formation of ring). 



[0017] 

The structural bonded with above-mentioned secondary or 
tertiary amine can be structural unit of terminal of 
polyphenylene ether, or can present in the chain. 

Specifically, structural unit of terminal of polyphenylene ether 
can be obtained easily. 

[0018] 

The component (a) modified polyphenylene ether can be 
obtained by carrying out melting and kneading along with 
evaporation of polyphenylene ether bonded with secondary or 
tertiary amine at phenylene group at 2 nd position and/or 
methyl group at 6 th position. 



During melting and kneading, the cylinder temperature is 200 
to 300°C, preferably 230 to 280°C. 

If cylinder temperature is less than 200°C, the moldability of 
raw material polyphenylene ether is bad. If exceeds 300°C, 
the disintegration of polyphenylene ether is observed, hence 
undesirable. 



The kneader, e.g., monoaxial or biaxial extruder, various 
kneaders, etc. can be used for melting and kneading. 

[0019] 

While melting and kneading, radical initiator can also be 
blended. 

In addition, radical initiator can be blended with 
polyphenylene ether, and then melting and kneading can be 
carried out. 

The examples of radical initiator are cumene hydroperoxide, 
t-butyl hydroperoxide, dimethyl-2,5-bis(hydroperoxy) hexane, 
1,3- bis(t-butyl peroxy isopropyl ) benzene, di-t-butyl 
peroxide, 2,6-di-t-butyl-4- methyl phenol etc. 
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[0020] 

SP /c(0.5g/dl (D^PP/JULAJg&Co^T 25 
deg CT'lJSUtii)»s 0.30-0.65dl/g <7)©ffl 

n sp/c # o.30di/ g *»TBia«»«)iBJfttt*' 

»L<fiTU»*tn S p/c # 0.65dl/g £®X.2> 
[0021] 

#»SCm-t*J*#(b)7JUrzJl,*#8!M 



[0020] 

The preferred range of reduced viscosityr) sp/c (measured in 
0.5g/dlchloroform solution at 25°C) of component (a) 
modified polyphenylene ether, and raw material 
polyphenylene ether is 0.30 to 0.65 dl/g. 



Whenq sp/c is less than 0.30 dl/g, the heat resistance of 
composition decreases considerably. If exceeds 0.65 dl/g, 
moldability of composition becomes bad, hence undesirable. 

It is possible to add unmodified polyphenylene ether to 
component (a) polyphenylene ether, if required. 



[0021] 

The component (b) alkenyl aromatic polymer is a polymer 
having repeating units represented by general formula (6) 
with polymerization degree atleast 5, and it is alkenyl 
aromatic polymer having stereoregular syndiotactic structure. 
General Formula, 



CH — CH 2 




lit 6] 



(R)n 



[Chemical Formula 6] 



mm. mm, mm. «ut. u>*tBa*® 
?£-£fcs&s*^u n t* i~3 <r>mm^Ts 

* u u > * * u ap f y\t^ 



(Wherein, R may be hydrogen, halogen, or substituent group 
including carbon, oxygen, nitrogen, sulfur, phosphorus or 
silicon atom, n shows integer from 1 - 3). 



Alkenyl aromatic polymer represented by the above 
mentioned general formula includes substituted polystyrene, 
e.g., polystyrene, polyalkylstyrene or polyhalogenated 
styrene, etc. 
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ffc^S, Mg&S(R)», jfcXJS^***, 

ah, ^asfc£<DAciy>ffl[*, 

X, KX. SXs SIS. 'J>*fc(*a*«*- 

ZcT, Jtt*JK?«*fclHlSa>Jl{t0l*:U 
T». &£» 1-20 ©7JWU«(fl*tf, ;>< 

* u-7^^a»o**^»^*» i~2o © 

/\py>IU*7JWUK«a.l*. 7pp*^ 

)im. ya^x^Jim, $ppi*-;usfc£) 

A#0i]fcUT», StSlfx 1-10 <D7JlP*v 

m(Gu&. ^h=fvi> is^>i« -cvr 

□ *^vI^t')$5UBKi» 1-10 0)13)1 
©JMMfiJtUTfcJ:, ^IS» l~20 <D7JWI«- 

v U h U "J JUS* £)#£ u , 

fcSJS* fcgSSg^fc^tJiWilSroAfMHfc 
LTB«*» 1-20 (7>7;i,+^7-£7«(v* 

IB. 7JU*~ji>s, 7>)\,*yWt7)l*)lX 

tLTB, 'J>»I7xJI,S* £'J>S?I7 
5Ml,g&*>(,\»7JWl*77 -r -)imif9> 

So 

[00221 

(p-^<5 1 ^Xf L U>), #'J(m-.X3 L Jl7x?-U 

>), #y(o-X*\Jl7s*-U>). **U(2,4-v.X 
*JU7*U», #U(2,5-v*5Ml>7 ; ? 1 U», 

* U (3,4- v X ? llTsT U >)s ** U (3,5- v X 

U »fc fc'CD* U (7JI* JU7* U >);*' 'J (p- 
7PP7^U», *'J(m-7PP75 1 U>)s 

U (o-7 P P 75 1 U > „ * U (p-7 □ =EAf U 
>), ^U^-yP^Ts^U^), <tfU(p-7Jl* 
PXfl/>), 7H';(m-7JU5j-P7 i 5 i U>), * 
U(o-7Jl*P75 1 U>), #U(o-.X?JH>-7 

* P 7 5 1 U » E (0 U ( / \ P V > * t 7 
U>);/K'J(p-7PP*3 1 >IU75 1 U>), #'J 
(m-7PP^5 1 Jl7 i 5 1 U», *'J(o-7PP* 
*JU7*U>)fc£a>#'J(AP7>IMi7Jl 
+JU75 1 U»;^ i ;(p-P<h + v75 1 U», ** 



R, n is same as above. 

In other words, the substituent group (R) may be hydrogen 
atom or halogen atom, such as chloride, bromide, iodide, or 
carbon, oxygen, nitrogen, sulfur, phosphorus or silicon atom. 

The examples of substituent group including carbon atoms are 
alkyl group having 1 to 20 carbon atoms (e.g., methyl, ethyl, 
isopropyl, tertiary butyl group, etc.) or halogen substituted 
alkyl group having 1 to 20 carbon atoms (e.g., chloromethyl 
group, bromo methyl group, chloroethyl group, etc.). The 
examples of substituent group including carbon and oxygen 
atoms are alkoxy group having 1 to 10 carbon atoms (e.g., 
methoxy, ethoxy, isopropoxy group, etc.) or carboxylate ester 
having 1 to 10 carbon atoms (e.g., carboxylate methyl ester, 
carboxylate ethyl ester, etc.). The examples of substituent 
group including carbon and silicon atoms are alkyl silyl group 
having 1 to 20 carbon atoms (trimethylsilyl group, etc.). The 
examples of substituent group including carbon and nitrogen 
atoms are alkyl amino group having 1 to 20 carbon atoms 
(dimethylamino group, etc.). or cyano group. 



Furthermore, the substituent group including sulfur atom is 
sulfonyl group, alkyl ester sulfonate, alkyl thio group or a 
mercapto group. The substituent group including phosphorus 
atom is phosphate ester, phosphite ester, or alkyl phosphenyl 
group. 



[0022] 

In addition, the examples of alkenyl aromatic polymer are 
polystyrene, poly(p-methylstyrene), poly(m-methylstyrene), 
poly(o-methylstyrene), poly(2,4-dimethyl styrene), poly(2,5 
-dimethyl styrene), poly(3,4-dimethyl styrene), poly(3,5 
-dimethyl styrene), poly(p-tertiary butyl styrene) or other 
poly(alkyl styrene); poly(p-chlorostyrene), 
poly(m-chlorostyrene), poly(o-chlorostyrene, poly 
(p-bromostyrene), poly(m-bromostyrene), poly(p- 
fluorostyrene), poly(m-fluorostyrene), poly(o-fluorostyrene), 
poly(o-methyl-p-fluorostyrene) or other poly (halogenated 
styrene); poly(p-chloromethyl styrene), poly(m-chloromethyl 
styrene), poly(o-chloromethyl styrene) or other poly(halogen 
substituted alkyl styrene); poly(p-methoxy styrene), 
poly(m-methoxy styrene), poly(o-methoxy styrene), 
poly(p-ethoxy styrene), poly (m-ethoxy styrene), 
poly(o-ethoxy styrene) or other poly(alkoxy styrene); 
poly(p-carboxymethyl styrene), poly (m-carboxymethyl 
styrene), poly (o-carboxymethyl styrene) or other poly 



Page 1 1 Paterra Instant MT Machine Translation 



JP1995292184A 



1995-11-7 



5 1 U», *'J(p-IS+*>7fl/>), *'U(m- 
Ih^>7f[/», *'U(o-Ih+vXfl, 
>)^t , ©*'J(7;PtvXfU>);* l J(p- 

* v y ^JIT^ U >), # U (o -2l JUtf* v * 

u>)& t'w/K u^JHtvixfJi 

"J (p- h- U * 5^ v U U >)fc £ 
<7>*° U (7)1^)1^ V )17>?\s»;# 'J (£- 
JU* > if > 7>)l * > 6 C » ** 'J 

[0023] 

Bit lt^s?**?*? 

V > V *2 ? * 0 A »(NMR) 

ft C tt * U T-£ o- V ^7 PJ^>-tf > C)§8? 
LT NMR JME*ff*t^ ^PtWi7 
— U* ^5. — (Makromoleculare Chemie.)1982 
WPh m 3 181-185 ^-5?<Dffl«*# 

[00241 

£#«fi£fttt, 455318 63-191811 #CfB* 



(carboxylate styrene); poly(p- vinyl benzyl propyl ether) or 
poly(alkyl ether styrene); poly(p-trimethylsilyl styrene) or 
other poly(alkyl silyl styrene); poly(vinyl ethyl benzene 
sulfonate), poly(vinylbenzyl dimethoxy phosphide) etc. 



[0023] 

Alkenyl aromatic polymer (b) possesses syndiotactic 
structure. 



The syndiotactic structure can be determined by nuclear 
magnetic resonance (NMR). The NMR measurement is 
carried out after dissolving polymer in o-dichlorobenzene 
after referring Makromoleculare Chemie (Makromolekulare 
Chemie,1982 issues, Volume 3, pages 181-185. The intensity 
of peak measures the tacticity of polymer. 



[0024] 

In this invention, stereoregular alkenyl aromatic polymer 
possessing syndiotactic structure is manufactured referring 
patent publication JP63- 191811. 



The manufacturing method is explained as follows. 

In the preparation, catalyst component (A), (B) and (C) are 
used, and the composition is as follows. 



BPS, ft 

m m # 

( A ) : 



In other 

words, 

catalyst 

compone 

nt(A): 
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[0025] 
lit!] 



m 



m 



hydrocarbon group, X is halogen atom. 

1, m, n shows numeral, e.g., 1^ 0, mk 0, n-(l+m)S 0. 

n corresponds to atomic valency of transition metal. 

Aluminoxane obtained by reacting transition metal compound 
represented by ), catalyst component (B): trialkyl aluminium 
and water, and organic compound having atleast two hydroxy 
group represented by the general formula I, II, III, IV, V, or 
VI. 



[0025] 

[Chemical Formula 7] 
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OH 

(R 2 ), (R 1 )y- 



HO. „ OH 




(IV) 



OH OH 



<R% 

(R 2 ), (R 4 )* 



OH OH 

<RV (VI) 



(Sett's R' ' > R' ' ' l*i^3S8fc 1-20 <75^ (wherein, R\R'" is hydrocarbon group having 1 to 20 

"fb^HS* Y 1-20 O^'fbTK^S, carbon atoms, Y is hydrocarbon group having 1 to 20 carbon 

-CK -S-, -S-S-, ) atoms, -0-, -S-, -S-S-} 

[0026] [0026] 



0 0 

U II I 

-S- -S- , -C- , -N— , -P- , -P- , itli -9- 
D II II I I I ! 
0 0 0 R, R s R, Rg 

[ -ft 8 1 [Chemical Formula 8] 
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R 1 , R 2 , R 3 fc^tf R 4 »ftSSk 1-20 

*wtm. -ham. zkuji 

R 1 s R 2 x R 3 R 4 ttH-T 

n' tt 0 1 tt±©«»T*U, Y 

$ty, y' v y' ' , y' ' ' , z» z' , z' 
ifSJ;tf z' ' ' B*M«CtS^UT^*B 

y, y' , z*5<fcf>*z' ttO^fctt 1 *6 4*T 

<omm. y' ' , z ' « 0 £fctt 1 #6 2 * 
T-©St, y' ' ' » z' ' • BO^fcB 1 » 

(A)5ff(B)fW«ffil^i:i:t, X, (A), (B) 
&r>*(C)£ ffl C 1 1 RTigT- $ 3 o 

[0027] 

J5J&B-20 deg C # 6 200 deg C 0)SST-> & 
ft, I— r;U«©«tt»Ji«fTff*3Zfc/r 

*fc««»(C)t*ii»Si6c:ffl^Tt.*^a r » 8fi 

#^CB, K««ft:»±-*-*APy><b*SE 

*fc» * &«4&m#(C)*£JS:J- h 'J ?AH0> 
;wj*jifl>**'fis«it©si6u:ji»j» £J5 

7JIP^-K tB7iy7-h, &«*7 



(wherein, R 5 may be hydrogen or hydrocarbon group having 1 
to 6 carbon atoms). 

Here.R' R 2 , R 3 andR 4 may be hydrocarbon group having 1 
to 20 carbon atoms, hydroxy group, nitro group, nitrile group, 
hydrocarboxy group or halogen atom. 

In this case, R ! * R 2 * R 3 and R 4 may be same or different. 

n' is an integer 0 or atleast 1. Unit Y represents number of 
repetitions. 

In addition y> y\ y", z, z', z" and z'" shows the number of 
substituent group bonded to aromatic ring. 

y, y\ z and z' is an integer 0 or 1 to 4. y", z" is 0 or 1 to 2, 
andy"\z'"is0orlto3. 



Alkenyl aromatic polymer of mainly stereoregular 
syndiotactic structure is manufactured using catalyst 
comprising []. 

During the polymerization of alkenyl aromatic polymer, 
catalyst component (A) and (B), or, (A), (B), and (C) can be 
used. 

It is necessary to react catalyst component (C) with catalyst 
component (A) before polymerization. 

[0027] 

The reaction is carried out at -20 to 200°C in hydrocarbon 
solvent or halogenated hydrocarbon solvent, polar solvent, 
such as ether, etc.. 

It is possible to use catalyst component (C) for direct reaction, 
but when the catalyst component (A ) is halogen-containing 
transition metal compound, it is possible to add ammonia, 
pyridine or alkyl amine etc. in the reaction to trap hydrogen 
halide produced during the reaction. 

In this case, after removing precipitated hydrogen halide 
compound, it is used for polymerization. 

In addition, catalyst component (C) is used to synthesize 
metal alcoholate, metal phenolate, metal naphtholate, etc. by 
the reaction of alkali metal, e.g., sodium metal, or, hydride of 
alkali metal, e.g., lithium hydride, or can be supplied to main 
reaction. 
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««t«»(B)tt««trt»(A)U:*HxT, 7 AS 

-oAm^/M^m^t. ut i-ioo.ooo, 

#£U<» 10-10,000 T-^fflT'€^o 

MMA»(QttttMA»(A)C!>9«MM(?(Z 
StUT 0.01~4(mol itjX^fflXS^o 

[0028] 

*»WC<SW*» 7 A*ZJU3f 

m-^f : -'U7.5 1 U>> p^^l/T^UX o,p- 
v^AT^UX o-I^A7^U>> m-I 

^at^ux p-i?ju*f-u>» o-^pa 

^*iSO^»(**3!ll<DM^*fcl*2«»J5l 

M^fcfcftcismfcnfc^efcOTBfci,* 
^*-y->» ^7*x x<?2>moffiti5Mm 
&fls***iiii*fcB**u>$n'j k^o>/\ 

M£figB-50 deg C #6 200 deg C <D®H£ 
WW&Zlf, &IC-20 deg C t 100 deg C 0*5 

> v *2 ?x <f v- i> <D t ff. 



In this case, after removing precipitated alkali metal salt, it is 
used for polymerization. 

Furthermore, when catalyst component (A) contains 
hydrocarboxy group, firstly catalyst component (C) is reacted 
with carboxylic acid, such as acetic acid, and is supplied to 
the main reaction as ester compound. 

Furthermore, during the reaction of transition metal 
compound and organic compound having atleast two hydroxy 
group, the formation of compound having configuration 
bonded to transition metal having same hydroxy group is 
presumed. 

The amount of each catalyst component, catalyst component 
(A) as transition metal atom is 10" I0 ~10 3 mmol/1 , preferably 
10 7 ~10 2 mmol/l. 

The catalyst component (B) as aluminum atom/transition 
metal atom is 1-100,000, preferably 10-10,000, with respect 
to catalyst component (A). 

The catalyst component (C) is 0.01-4 (mole ratio) with respect 
to transition metal atom of the catalyst component (A). 

[0028] 

The examples of alkenyl aromatic monomer are styrene, 
o-methylstyrene, m-methylstyrene, p- methylstyrene, o, p- 
dimethyl styrene, o-ethyl styrene, m-ethyl styrene, p-ethyl 
styrene, o-chlorostyrene, p-chlorostyrene,a -methylstyrene, 
etc. 



These compounds can used as polymers independently, or 
copolymers of atleast two kinds. 



There are few substances that should be restricted during 
polymerization method, e.g., aliphatic hydrocarbon solvent, 
e.g., butane, pentane, hexane, heptane, octane, etc., aromatic 
hydrocarbon solvent, e.g., benzene, toluene, etc., or 
halogenated hydrocarbon solvent, e.g., methylene chloride, 
etc., or monomer aromatic vinyl compound as solvent can be 
used. 

As polymerization method, it can be operated batch wise or 
continuously. 

The polymerization temperature is in the range from -50 to 
200°C, preferably -20 to 100°C. 

The polymer obtained by this polymerization method has high 
syndiotactic structure without carrying out separation method. 
Furthermore, alkenyl aromatic compound having almost 
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#(b)fl>S£lfc*B:j*#(a)J!r 1-99 fi*%, A 

#(b)tf 99-1 m*%xr®^T-$*o 

*#<b)Jjr*lM«%*Uil>fc^«HTtt, JPX 
^(b)XT 99 li%«fi*%«ll-tt.m 
[00301 

sc^wt uTdA**jt*B£**£ 

£tt (7>#AaM£{*. ?P9f«n# 
(SEBS dA^ttt SBS P*AH£^fc). 

©***m*» ^v/u>i^, ^pp? 
i^u>-7Pt:-u>£fi£tt, n-7)ixu 

IJA> 7'f^ZlAs ?PP7*U>lfA, 7> 
JUJA. vU=I->=IA, I^U>-7°PfU 
>«vl>*l^#> ^P-JHIA, 

;niA(^xar*U7'p^u>^v k^>. 

If 6 ft*. 
[0031] 

tf?Msfi£au ^m^ati), ^#**««t 



100% syndiotactic structure can be obtained by using suitable 
separation technique, such as appropriate solvent. 

[0029] 

The blend ratio of component (a) and (b), component (a) is 1 
to 99% by weight, and component (b) is 99 to 1% by weight. 

If component (b) is less than 1 % by weight, improvement 
result of moldability are very less, also cost is high. 

If component (b) exceeds 99% by weight%, heat deformation 
temperature or other thermal property decreases considerably. 

[0030] 

Regarding thermoplastic resin composition of the invention, 
rubber type material is blended as component (c) from the 
viewpoint of impact resistance. 

Here, elastomer is natural or synthetic polymer, which is an 
elastomer at room temperature. 

The examples are natural rubber, butadiene polymer, 
butadiene-styrene copolymer {random copolymer, block 
copolymer (includes SEBS rubber or SBS rubber), graft 
copolymer, or hydrogenated product, isoprene polymer, 
chlorobutadiene polymer, butadiene-acrylonitrile copolymer, 
isobutylene polymer, isobutylene-butadiene copolymer, 
isobutylene-isoprene copolymer, acrylic acid ester copolymer, 
ethylene-propylene copolymer, ethylene-butene copolymer, 
ethylene-propylene-styrene copolymer, styrene-isoprene 
copolymer, styrene-butylene copolymer, 
styrene-ethylene-propylene copolymer, perfluoro rubber, 
fluoro rubber, chloroprene rubber, butyl rubber, silicone 
rubber, ethylene-propylene-non-conjugated diene copolymer, 
thiokol rubber, polysulfide rubber, polyurethane rubber, 
polyether rubber (e.g., polypropylene oxide, etc.), 
epichlorohydrin rubber, polyester elastomer, polyamide 
elastomer, etc. 



[0031] 

These elastomer can be prepared any method (e.g., emulsion 
polymerization method, solution polymerization method, etc.) 
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using any catalyst (e.g., peroxide, trialkyl aluminum, lithium 
halide, nickel catalyst, etc.). 

Furthermore, substances possessing various degree of 
cross-linking, substances possessing microstructure of various 
ratios (for example, cis structure, trans structure, vinyl group 
etc), or substances with various average rubber particle size, 
can be used. 

In addition, the above mentioned copolymers can be used as 
different type of polymers, such as random copolymer, block 
copolymer, graft copolymer, and each can be used as rubber 
type material in the invention. 

In addition, modified substance of copolymer can be used as 
elastomer. 

Atleast one kind of elastomer (including modified substance) 
can be used in the invention. 



[0032] 

As elastomer, ethylene-a -olefin copolymer rubber is 
preferred. 

Specifically, modified ethylene-a -olefin copolymer rubber 
modified by unsaturated dicarboxylic acid is preferred. 

The examples of ethylene-a -olefin copolymer rubber used in 
the invention are ethylene and othera -olefin, e.g.; propylene, 
1- butene, 1- pentene, 1- hexene, 4- methyl- 1-pentene, 1- 
octene, etc., or terpolymer rubber, e.g., 
ethylene-propylene- 1 -butene copolymer. Among these, 
ethylene-propylene copolymer rubber, ethylene- 1- butene 
copolymer rubber is preferred. 



Ethylene content in copolymer rubber is 15-85% by weight, 
preferably 40 to 80% by weight. 



-TfcfrSI^U^Mtf 85 fifi%eMj£(/ 

Ani#HL<, *ti^u>-t«^i5Ma% 

<MJ 4 N ^ £ <D tt # ^ £(Tg);!r*±# 
#*lAt2J77JE8£tt-10 deg C WTT-$ 

So 

[0033] 

fi-£H*il A fe ® m * a z: t tfx- & z> „ 



In other words, if ethylene content is more than 85% by 
weight, it is difficult to mold the crystalline copolymer under 
normal rubber molding conditions. If ethylene content is less 
than 15% by weight, the glass transition temperature (Tg) 
rises and elastic properties decreases, hence undesirable. 

The preferred glass transition temperature is -10°C. 
[0033] 

In addition, ethylene-a -olefin-nonconjugate diene copolymer 
rubber can be used. 
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&M£{M A <Z>a&«£ C o H T SUM*, t) 
vt® <d v tf & s £ m V % Z £ tfT- € 3 o 
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In this case, it is necessary to have non-conjugate diene 
content less than 20% by weight. 

When non-conjugate diene content exceeds 20% by weight, 
the fluidity deteriorates with gelation during kneading, hence 
undesirable. 

Ethylidene norbornene, dicyclopentadiene, 1 ,4- hexadiene etc. 
are used as non-conjugate diene. 

In addition, number-average molecular weight of copolymer 
rubber is 10,000 to 100,000 which makes it possible to knead 
in an extruder. 

When molecular weight it less, when supplied to an extruder, 
handling becomes difficult. When molecular weight is too 
large, fluidity is affected and processing is difficult. 

In addition, Mooney viscosity (MLi+4, 121°C ) is preferred to 
be 5 -120. 

There are no restrictions regarding molecular weight 
distribution. As preferred range, Q value (weight average 
molecular weight/number-average molecular weight) is 1 to 
30, preferably 2 to 20. 

[0034] 

In addition, as modified ethylene-a -olefin copolymer rubber, 
using the above mentioned ethylene-a -olefin rubber as raw 
material, unsaturated dicarboxylate modified ethylene-a 
— olefin copolymer obtained by graft addition of unsaturated 
dicarboxylic acid, is used. 

Maleic anhydride, maleic acid, fumaric acid anhydride, 
citraconic anhydride, etc. can be used as unsaturated 
dicarboxylic acid. 

The conventional well known preparation method can be 
adopted while preparing maleic anhydride-modified ethylene- 
a -olefin copolymer rubber. 

In other words, the solvent including modified rubber can be 
obtained by reacting etheylene-a -olefin copolymer rubber 
with maleic anhydride after adding radical initiator in the 
presence of hydrocarbon solvent at 60 to 150°C for several 
hrs. 

During this time, alcohol, amine, etc. can be added if 
required, and half ester, half amidation of maleic anhydride is 
also possible. 
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-a -*U7-f ^fi^ttUASffl^Cfctf 
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[0037] 

UtffoT, tt*(c)J*#03A« 



In this way, modified rubber can be recovered by adding large 
amount of methanol, acetone, etc. to the obtained solvent. 

In addition, it can be obtained by kneading ethylene-a -olefin 
copolymer rubber, maleic anhydride, and radical initiator in 
an extruder, e.g., 0.5 to 15 parts by weight maleic anhydride 
with respect to 100 parts by weight of rubber, 0.005 to 1.0 
parts by weight radical initiator are kneaded for several 
minutes at 150 to 300°C. 



During this time, an agent to prevent gelation, e.g., phenol 
antioxidant, such as BHT, etc. can be used. 

[0035] 

In the invention, various other modified ethylene-a -olefin 
copolymer rubber can be used, e.g., methyl acrylate, methyl 
methacrylate, allyl glycidyl ether, glycidyl methacrylate etc. 
can be selected from monomer compound. 

[0036] 

In addition, ethylene-a -olefin copolymer rubber can be used 
when atleast two kinds of monomer compounds are used. 

Furthermore, ethylene-a -olefin copolymer rubber and 
various modified ethylene-a -olefin copolymer rubber can be 
used can be used at the same time. 

In addition, the following method is used for the preparation 
of alkenyl aromatic monomer graft ethylene-a -olefin 
copolymer rubber. 

In other words, chopped ethylene-a -olefin copolymer rubber 
is dispersed in pure water along with dispersant, after 
immersing copolymer rubber in alkenyl aromatic monomer, 
the reaction is carried out adding radical initiator for 1 to 5 hrs 
at 50 to 150°C, and alkenyl aromatic monomer graft ethylene- 
a -olefin copolymer rubber is obtained. 



[0037] 

Therefore, as component (c) elastomer, e.g., using alkenyl 
aromatic monomer graft ethylene-a -olefin copolymer rubber, 
using alkenyl aromatic monomer as styrene, there are 4 types 



Page 20 Paterra Instant MT Machine Translation 



JP1995292184A 



1995-11-7 



mil UTT^UVfcffl^fc* 



*<r>mm 



(l)I^U>-a -*U7 -r >£M£-{*UA 

U7-<>ftfi£#=lA 
^1tI5 l U>-a -#U7 -Oft 



£#=IA 



[0038] 
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t its u < p * s n % o) t* # £ u < 

[0039] 

7, vu^, Tio 2 ^t'w^iiaw^ii^j^t 
»wtsM<D^Ji^, *sm$L nmm. mmk 

7s -h - * £ firm if 6 n * 0 
£&*&®<Dm^m\!k®mmj%va ioom*§p 

[0040] 

<dj& ^m\tmmm^ c <6 n x ii h#k 



explained below. 

(1) ethylene-a -olefin copolymer rubber 

(2) styrene graft ethylene-a -olefin copolymer rubber 

(3) unsaturated dicarboxylic acid-modified ethylene-a -olefin 
copolymer rubber 

(4) styrene graft unsaturated dicarboxylic acid -modified 
ethylene-a -olefin copolymer rubber 

[0038] 

In thermoplastic resin composition, the amount of component 
(c) is 1 to 50 parts by weight with respect to 100 parts by 
weight of component (a) and (b). 

If component (c) is less than 1 part by weight, the impact 
resistance is inadequate. If it exceeds 50 parts by weight, the 
outstanding properties of thermoplastic resin composition are 
deteriorated, and hence undesirable. 

[0039] 

In the thermoplastic composition, various additive agents, 
e.g., reinforcer, such as glass fiber, inorganic or organic filler, 
e.g., carbon fiber, carbon black, silica, Ti02 , plasticizer, 
stabilizer, flame retardant, dye, pigment, etc. can be added. 



As reinforcer, it should have flexural strength, flexural 
modulus, tensile strength, tensile modulus, and heat 
deformation temperature or other mechanical or thermal 
properties, e.g., glass fiber, carbon fiber, alumina fiber, highly 
elastic polyamide fibre, highly elastic polyester fiber, silicon 
carbide fiber, titanate, whisker, etc. 



The amount of reinforcer is 5 to 100 parts by weight with 
respect to 100 parts by weight of thermoplastic resin 
composition. 

The preferred reinforcing agent is glass fibre. 
[0040] 

The fire retardant can be used in the thermoplastic resin 
composition. 

The useful fire retardant that includes one group compound is 
widelv known bv nersnn skilled in the art. 
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AS tiT -S¥<7Hb£«#fc<, 

KMtt*lP*«>ftB,ft**fcfl>TB*l,*/r\ 
it M 14 * * * <D C % » * ft t- $> ft 

«*vj^<-r*zfc»tt<bjafl)fiTfti:» M 

C*lS<DiSlEftfcUTB, *fSBS<7)JS&RJM14 

«rnrtiA«iooftftffiiz»u. # 

* U<B 0.5-50 ftft».*»J#*L<B 1-25 
BftSB, S6C#£U<B 3-15 Sft&SBg- 

10041] 

IftttJMk#S*T» )MM*«T»**** 

=mi<D}faits. #«©--y-ti©aiiaiii 
& c=«<& if 

a»*nt:*n 

Iftft IZ B U T A Jgin I ft * #* £ 



widely known by person skilled in the art. 

Generally, the important compound, e.g., the compound 
containing atoms that impart fire retardancy, such as bromine, 
chlorine, antimony, phosphorus, and nitrogen are used. 

For example, halogenated organic compound, antimony 
oxide, antimony oxide and halogenated organic compound, 
antimony oxide and phosphorus compound, phosphorus unit 
or phosphorus compound, phosphorus compound or 
compound containing phosphorus-nitrogen bond and halogen 
containing compound, or mixture of atleast two kinds. 

The amount of flame resistance additive is not accurate, the 
amount required to impart flame resistance is required. 

If it is in large amount, the physical properties are affected, 
e.g, lowering of softening point. 

The preferred amount of fire retardant is 0.5 to 50 parts by 
weight, preferably 1 to 25 parts by weight, and most preferred 
3 to 15 parts by weight with respect to 100 parts by weight of 
thermoplastic resin composition. 

[0041] 

There are no restrictions regarding manufacturing method for 
thermoplastic resin composition, the well known method can 
be adopted easily. 

After mixing in solution state, it is precipitated in non-solvent 
medium after evaporating solvent, but the method of kneading 
in molten state is preferred. 

During melting and kneading, monoaxial or biaxial extruder, 
various kneader can be used. 

Specifically, biaxial higher kneader is preferred. 

In case of kneading, the resin components are mixed 
uniformly with the help of tumbler or henschel mixer, but as 
per the requirement, the method of supplying components 
separately to the kneader can also be used. 



The kneaded resin composition is molded any of the molding 
method, e.g., injection molding, extrusion molding, etc. In 
case of injection molding, extrusion molding, after dry 
blending, it is kneaded directly during molten fabrication 
operations, and molded articles can be obtained. 
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[0042] 



*»BCfcl,tTS«J«J*K:4$fc:*!IBB*<a 

v > v> *2 7 v * TJHrzJl 

3fS*M£#(b)*-fiS«UT*<. <&*i\ 
:JA«1Mt(c)*K£**«£B, ^fclfc 

sii^ft(b)S)iiOT«iw«#tt, # 

ltTdA««K(c)*S«l,TfcJat. 
*fc*0te<DSItlllU*€»£:U»*. 

[0043] 

72-, ^-I'Jy^ h7>-7'JvK, 
5. 

v + Zl*72-, 7'J>S*&, 7 

[0044] 

7-=.>0>£*, NMR MS, j£fl*p°0> 

to 

[0045] 

(IKtt* >I-7Uk 'J 7 1 

• i7^>t©IltlMS lg £WfiU 

T, 7PP*JUA50cc*lC^&?L, mWtScc 



There are no restrictions regarding the order of mixing. First, 
modified polyphenylene ether (a) and syndiotactic alkenyl 
aromatic compound (b) can be kneaded, or, in case of 
blending elastomer component (c), prekneaded modified 
polyphenylene ether (a) and syndiotactic alkenyl aromatic 
compound (b) is kneaded with elastomer component (c). 



Moreover, some other order can also be followed. 
[0043] 

The thermoplastic resin composition is used for the molded 
articles, such as sheet, tube, film, fiber, lamination, coating, 
etc. by injection molding or extrusion molding. 

It is used in automobile components, e.g., bumper, instrument 
panel, fender, trim, door panel, wheel cover, side protector, 
garnish, trunk lid, hood, roof or other internal or external 
components, further it can be used for machine parts where 
heat resistance is required. 



In addition, it is used as components for two wheel vehicle, 
e.g., covering material, muffler cover, hosiery shield, etc. 

Furthermore, it can be used for electrical and electronic 
components, such as housing, chassis, connector, print 
material, pulley, etc. where strength and heat resistance is 
required. 

[0044] 

[Working Example(s)] 

Hereinafter, the invention is explained with the help of 
embodiments. 



Furthermore, amine content, NMR measurement, physical 
properties of molded articles are measured by the following 
methods. 

[0045] 

(Amount of amine in raw material polyphenylene ether, 
modified polyphenylene ether)) 

* Nitrogen content in total amine: After weighing lg test 
sample, it was dissolved in 50 cc chloroform. After adding 5 
cc acetic acid, potentiometric titration was carried out using 
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AT-310(^}^7,-*P^JUmSx Mfefe 0.1 =E 



N T =0.0014xAxC, xlOO/S 
N T :±7c.><D§lt#*(%) 
A:5BJE*(cc) 
S:Kttft(g) 

c, :»«xm»a}SACE;u/U * S^) 

[0046] 

• Jg 3 «75>*©M**«:lttMfl lg *» 
ll/Ts ^PP*Jl,A50cc *CSj*U 
BEK 5cc *iDitttBUfcSL TO 5cc Ztl\7l, 



N 3 =0.0014xBxC 2 x 100/S 

N 3 :3? 3 ®LTzy*<Dmm<k&(%) 

B:)S^fi(cc) 

S:KM(g) 

[00471 

• ff 2fi75>tfl)B*tl:ltfitt lg 
MUX, ?PP*AA50cc+C»KU 
WAftH 0.5cc *inx., &KUfc(7)5 
I£KXt 0.1 TJU/U * hWlB 2-7°Py\° 

T*tl*JB*<D(3 2 *R7^>+H 3 IB 
7-£>)0)g3i#S N 2 , 3 (%)£3<&fco 

N 2 , 3 =0.014xCxDxl00/S 

c:MM©«K(t;i/»j ^ 

D:5S^*(cc) 
S:fttm(g) 

N 2 (%)£^tf>fco 



Kyoto Electronics Manufacturing Co. Ltd.(potentiometric 
titration equipment AT-31 0 (glass-calomel electrode, titration 
liquid 0.1 mole perchloric acid, (acetic acid solution )). The 
nitrogen content in amine was calculated using the below 
mentioned formula. 

N T =0.0014 X AX C, X 100/S 
N T : nitrogen content (%) of amine 
A: titration amount (cc ) 
S: sample weight (g) 

Ci : concentration of perchloric acid solution (mole/liter ) 
[0046] 

Nitrogen content in tertiary amine: After weighing lg test 
sample, it was dissolved in 50-cc chloroform. After adding 5 
cc acetic anhydride and leaving for some time, 5 cc acetic 
acid was added and potentiometric titration was carried out. 
The nitrogen content in tertiary amine was calculated using 
the below mentioned formula. 



N 3 =0.0014 X B X C 2 X 100/S 

N 3 : nitrogen content (%) in tertiary amine 

B: titration amount (cc ) 

S: sample weight (g ) 

C 2 xoncentration of perchloric acid solution (mole/liter ) 
[0047] 

Nitrogen content in secondary amine: After weighing lg test 
sample, it was dissolved in 50-cc chloroform, and 0.5 cc 
salicyl aldehyde was added to it. The potentiometric titration 
was carried out except using 2 -propanol solution of titration 
reagent 0.1 mole/liter hydrochloric acid. The nitrogen content 
N 2 ,3 (%) in (tertiary + secondary amine) was calculated using 
the below mentioned formula. 

N 2 , 3 =0.014XCXDX 100/S 

C: concentration of titration hydrochloric acid (mole/liter ) 
D: titration amount (cc ) 
S: sample weight (g ) 

With the help of following formula, nitrogen content N 2 (%) 
in secondary amine in sample was determined. 
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N 2 =N 2)3 -N 3 
[00481 

t i «75>©a*« n, (%>* 

N, =N T -N 2 -N 3 
[00491 

(NMR ttfll AMX600 17,^^7 

600.14MHz, ,3 C OAttM&r 150.92MHz 

M®& CDC1 3 C»JSU S(3£MgB 40degC 
T*$-3 to 

hi*, 'H-NMR CHCb <7>£- 

^« 7.24ppm ilU 13 C-NMR 13 CDC1 3 
©fcf— 2* 77.1ppm tUTHtliUto 

R-l ©^-^©IIBiCT^nfU 

*^;iX(Macromolecules), 23 # 1318-1329 
H(1990 ^)0»Xt:»^^Tff "3 t. 

[00501 

(A m p D n « it ttn£ » *&m&i 
(tt)« pcm-30 a=«#a»*ffl^T^u> 

^—ISSSM 260-280 deg C T&rtttSSIR 
l/ttv B ff«HSX||(tt)St PS40E5ASE M£t 
ffirt»«*ffl^T, 260 deg C-280 

deg C, &MflK 50 deg C T*atHJ$ff£ U fcJ&Jfc 

(ft If 3* 14 ^) It (6.4mm JP)CO^T 
ASTM D790 IZ 2p L" T » U t . 

l*TM 18.6kg T ASTM D648 C^lr'Tttfi 
Ufc, 



N 2 =N 2 , 3 -N 3 
[0048] 

Nitrogen content in primary amine: nitrogen content N) (%) in 
primary amine in sample was determined by the following 
formula. 

N, =N T -N 2 -N 3 
[0049] 

(MNR measurement ) The measurement was carried out using 
Bruker Co. product AMX600 type spectrometer, resonant 
frequency of *H 600.14 MHz, resonant frequency of 13 C 
150.92 MHz. 

The test sample was dissolved in CDC1 3 , and was measured at 
40°C. 

The chemical shift, in case of 1 H-NMR, the peak of CHC 1 3 
was determined at 7.24 ppm, in case of 13 C-NMR, I3 CDC1 3 
peak was determined at 77.1 ppm. 

Furthermore, the identification of R-l peak was performed on 
the basis of Macromolecules, Vol.23, pages 1318-1329 
(1990). 

[0050] 

(Physical properties measurement method): After kneading 
composition at cylinder temperature 260~280°C using Ikegai 
Tekko PCM-30 type biaxial etruder, the injection molding 
was carried out at molding temperature 260~280°C, tool 
temperature 50°C using Nissei Plastic Industrial Co. Ltd., 
model PS40E5ASE. 



(Flexural modulus) It was measured in accordance with 
ASTM D790 for test sample (6.4 mm thick). 

(Heat deformation test (TDUL): It was measured in 
accordance with ASTM D648 for test sample (6.4 mm thick) 
at 18.6 kg load. 



hffi&&&)Um£ (6.4mm g)Ul^ 
HTy**f«STJE K7110llftl,\ SST 

[0051] 

##0J 1 C«»(a)©ai4* , J7iZU>I- 



^U-7tI*vL> 3420g, 



(Izode impact strength): It was measured in accordance with 
JIS K7 1 10 for test sample (6.4 mm thick) notched at room 
temperature. 

[0051] 

Reference Example 1 { Component (a) modified 
polypheny lene ether} 

In an extruder equipped with thermometer, condenser and 
jacketed autoclave with capacity 10 1 that has air inlet tube 
which reaches to bottom part of autoclave, 3420g xylene, 
1366g methanol, 1222g (10.02 mole) 2,6-dimethyl phenol and 
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1366g, 2,6-V^5 1 >'l,7xy->l|/ 1222g(10.02 
=E)\,)ft&Zf*mti-^ l jr?A 24g £tt&& 

75> 33.8g, V-n-y^>ll7S.> 27.7g(0.233 
^EJk 1 =EJHZ*fU 

T 0.0233 ; EJU)il3«fcO t ^'(bT>^>07K«^ 

o.99 g ;i loog c»*f UfcSfsscjin 

K.t„ 

je «a is as ji o^ff jb * * tn* n 35 deg c as * 

9kg/cm 2 Ci&t&Uto 
Mfl>ifteft*IMft#S7*W4ilU*:«jft 

66 g tx^y-w 4 ( 9oo g 0>g£»4"ssi; 

to 

7,200g T*25t>$Ut&, 150 deg C T-fcl* 
Si«S©#'J7izl/>I-f 
1160g *#t, 

± < E«0»#-e 2 ID # U 7 I - U > I-7 1 
7 I ~ U>>X— xJKtt 2320g it. 

12 6000, ST^M^-fiB 50, n SP /C=0.48dl/g 

T-a^o to 

cnaJPS, #'J7xZLx>I— t\JKD2(MS 
6 ttfl>iUft.X?JUS0> 0.43%/r"!g 3 »5? 

75 L JU7S7St:a^nT^*iitxr^* 

So 

[0052] 

#'J7iZU>I- r-M/R-l * lOOfiMSP, 
W.im±ffl'()lfi; -J 07s 1330(f£q°q£)0.3 
fiMSp, 2,6-^-1-^^^-4-^^1/7 I 7-^1/ 

o.2 magp=£^> v i 

a»x(tt)«=«ffma pcm-3o stejsu, 

l/T, 5"J 273 degC\ 77 »J 

a-@K»80ipmT?, K»«fr«:^4/rsa 



24 g sodium hydroxide was inserted as uniform solvent, the 
solvent was mixed with 33. 8g diethanolamine, 27.7g (0.233 
mole, 0.0233 with respect to 1 mole of 2,6-dimethyl phenol), 
and 0.99g manganese chloride tetrahydrate in lOOg methanol. 



Next, while agitating the contents, air was blown at the rate of 
5 liter/minute. 

The reaction temperature and pressure was maintained at 
35°C and 9 kg/cm 2 respectively. 

The air supply was stopped after 7 hrs. from the start time, the 
reaction mixture was mixed with the mixture of 66g acetic 
acid and 4900g methanol. 

The obtained slurry was decompressed filtered, and moist 
polyphenylene ether was isolated. 

After washing isolated polyphenylene ether with 7200g 
methanol, it was dried overnight at reduced pressure at 150°C, 
and 1 160g dried polyphenylene ether was obtained. 

Similarly, polyphenylene ether was synthesized twice with 
similar operations, and 2320g dried polyphenylene ether was 
obtained. 

The number-average molecular weight of polyphenylene ether 
was 6000, the number average polymerization degree was 50, 
andq S p/C = 0.48 dl/g. 

Hereinafter, polyphenylene ether is abbreviated as R-l. 

Nitrogen content of various amine of R-l is shown in Table 1. 

It is understood that 0.43% of polyphenylene ether with 
substituent methyl group at 2 and 6 position is substituted by 
tertiary dibutyl amino group. 

[0052] 

After mixing 100 parts by weight R-l polyphenylene ether, 
0.3 parts by weight antioxidant Irganox 1 330 (trade name), 
0.2 parts by weight 2,6-di-t-butyl-4- methyl phenol by 
henschel mixer, using Ikegai Tekko biaxial extruder PCM-30, 
hopper was introduced under nitrogen atmosphere, the 
kneading was carried out along with evaporation at preset 
temperature 273°C, screw rotation 80 rpm. 
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me, * tatt* u 7 1 z u >i— xJkd»*p 

*» esOO.Sk^^M^lttt 56.7 T'£ -a 

to 

WT, »tt#U7iZlx>I-x^* a-l 

JjKJftjJ* 'J 7 1 Z 1->T-t)1 t * t , 
U < mtU L 'J 7 x - U >I-x 

100531 

mi] 

Results of nitrogen amount in polyphenylene ether, 



The number-average molecular weight of modified 
polyphenylene ether was 6800, the number average 
polymerization degree was 56.7. 

Hereinafter, modified polyphenylene ether is abbreviated as 
a-l. 

Nitrogen content of various amine of a-l is shown in Table 1. 

When compared to raw material polyphenylene ether, tertiary 
amine had reduced considerably, modified polyphenylene 
ether with increased primary amine was obtained. 



[0053] 
[Table 1] 
modified polyphenylene ether 



Sample 


Nitrogen content (%) 


N r 


N, 


N 2 


N 3 


R-l 


0.10 


<0.01 


<0.01 


0.10 


a-l 


0.09 


0.07 


<0.01 


0.02 



[00541 



[0054] 



ilfttfS, #'J7iZU>I~xJI,a>2tta3 
6 faCDmt&XT&MV) 0.30%tf7-=.7;>< 
U >*£ ft T ^ * Z fc # * o 

R-l fccfcO* a-l <D 2 HMQC NMR 7^7 

Ml,*, ^ft^ftE 1 &&&®2izm?o 

[00551 

si i izis^T, mmtt 13 c <d^v7 k m 
cw7^7SJnci3^T», tannic ,3 C<D 

7 f a*7 , 'J>?*ff*'3TH*l,tfcat>» 1 o 

— 7tLTasi*ft*. 

v?:J-;kd ,3 c-nmr ^b¥v7 s»> f-7<i 

[00561 

S 2 CfcHT* MH» l3 C ff)^>7h, tit 
MB 'HAMAS' 7 h***o 



It is understood that 0.30% of methyl group substituted at 2 nd 
and 6 th position of polyphenylene ether is substituted by 
amino methylene group. 

Two dimensional HMQC NMR spectrum of R-l and a-l are 
shown in the Figure 1 and Figure 2 respectively. 

[0055] 

In Figure 1 , vertical axis shows chemical shift for 13 C, 
horizontal axis shows chemical shift for 'H. 

Regarding this spectrum, since decoupling is not carried out 
during measurement, one signal is measured as 2 peaks 
disintegrated in 'H axial direction. 

13 C-NMR chemical shift signal is given by peak position. 

'H-NMR chemical shift is given by the midpoint of 2 peak 
position which are separated. 

In the drawing, arrows are given. 
[0056] 

In Figure 2, vertical axis shows chemical shift for 13 C, 
horizontal axis shows chemical shift for *H. 
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ZKDT/^MUCfc^Tl*. WimtifiZ 13 C <7) 
f^'^^^^^^Xl^l^fe, 1 -0 
©V^tJlB 'H USlDlC^SLt 2 0<7)£ 

v^±;kd 13 c-nmr s», tr-^<4 

'H-NMR<t¥v7S8, »«Ut2O0b:- 
[00571 

R-l <D 2 HMQC NMR 7s^7 Ml/*, 
l3 C:58.1ppm, 'H:3.62ppm <Dit^5/7 S 
"3 V 7 , £ Sit Macromolecules , 23 , 
1 3 1 8( 1 990) C <fc V ) v 7 5 1 T 5. >tf> £ £ L t 
tHU7xZU>I-7 1 JKD7iZU>S<0 2 

Z©v^^-;K7)3tg» a-1 T?B**C»SJ> 
U 35ft IZ l3 C:36.3ppm, 'H:3.89ppm Mt¥ 

v 7 s * it o v ^^jjtib* 6 o 

£it Phytochem., 18, 1 547(1 979) C<fc VJ » — 

<D^g(D{b^V 7 39.4ppm 

£ fc£SR Aldrich Library of NMR Spectra, II, 

1066(1983)lC«MJ, M-fflL7S.y<Dl££ls t 

3.9ppm £ jjs ? C 1 1f% 6 tl T l/\ 3> „ 

Ufctf^T, a-1 T-^*6*lt 13 C:36.3ppm, 
1 H:3.89ppmO)^^v7 h£&^v7:NH*, 
H HR7S><D<g*Ufc#'J7i-U>I- 

[0058] 

» 7«i££#?37A7ZJl3?f#&M£#) 

7** 'J 7^U>RO*72 7^ » 7*' U 75 1 
U>«4fPj|BS 63-191811 *CIB«* ttfc&Ts 
Cft^T, J8lTCJ*^*M*«»(A)Rtf(B) 

HffitfiJ* <D# 'J 75 1 L- ><D#?*t*7 Jl/t- 
I - v a > 7 □ T K 7 ^ 7 -< -(GPC) £ ffl 



Regarding this spectrum, since decoupling is not carried out 
during measurement, one signal is measured as 2 peaks 
disintegrated in ! H axial direction. 



I3 C-NMR chemical shift signal is given by peak position. 

'H-NMR chemical shift is given by the midpoint of 2 peak 
position which are separated. 

In the drawing, arrows are given. 
[0057] 

Attribute of main peak is as follows. 

In two dimensional HMQC NMR spectrum of R-l, the signal 
possessing chemical shift of l3 C: 58.1ppm, 'H: 3.62ppm is 
attributed to carbon and hydrogen atom of methylene group at 
6* position or phenylene group at 2 nd position of 
polyphenylene ether bonded with dibutyl amine as per 
literature Macromolecules, 23, 1318(1990). 

The intensity of the signal decrease considerably in a-1, and 
signal possessing chemical shift of l3 C: 36.3ppm, 'H: 
3.89ppm is observed.. 

The chemical shift of carbon of methylene group of benzyl 
group bonded with primary amine shows 34.9 ppm as per 
literature Phytochem,18, 1547 (1979). The chemical shift of 
hydrogen of methylene group of benzyl group bonded with 
primary amine shows 3.9 ppm as per literature Aldrich Li 
brary of NMR Spectra, 11,1066 (1983). 

Therefore, the signal possessing chemical shift of 13 C: 
36.3ppm, ! H: 3.89ppm observed by a-1 is attributed to carbon 
and hydrogen of methylene group at 6 U> position or phenylene 
group at 2 nd position of polyphenylene ether bonded to 
primary amine. 

As s result, it matches with the analysis result of amino group 
by the titration. 

[0058] 

Reference Example 2 {alkenyl aromatic polymer possessing 
mainly syndiotactic structure of component (b)} 

Syndiotactic polystyrene and atactic polystyrene is 
manufactured by the process mentioned in JP63- 19181 1 using 
catalyst component (A) and (B). 



The molecular weight of polystyrene in embodiment is given 
by calculated weight average molecular weight using gel 
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150CM£JWfco 
M&B 140 deg C MtUTo-y^QA 

2) ^ A I* Shodex80M/S 2) 7 A £ 3 V t o 

^fi^^ffl/KUX5 1 U>»^^M©ffl 500 
# 6 6.8*10 6 0>##f*tf 'J 7vf U> 14 a«« 

Mffltttt, l3 CNMR 7A?hJl<MJ#«>S 

t(YYYY )#*fc***.)*TMUJfc. 

MJEBHMM FX-100 X^^SP^-^ 
135degCT**Tfc^fco 

fcfc*'J^-Bo-V*7PJI^>-t£>t:?§fl|U 

to 

NMR 7^*7 MU© fi§J5tt» T^P^EU^i 
7 — Is' ^ 2. — (Makromoleculare Chemie.) 1 982 
¥f£TU> II 3 181-185 HlZfBm^tlt'Ji 

[0059] 

(1) *MtU*#(A)©H« 

trtSSI 101 (D77XPIC 2,2' 
-vtKP+y-3,3' -v-t-73MU-5,5' -v^f 1 
;i/5?7l-JI/7sJl/7-f 90mmoltKU> 7 

Cfl)JS5SU:Htt{bf-5»> 90mmol €iD?Lfco 
25degCT-S8JfT, 2 «FHJE«*ffJ*o fc. 

s;ui>c*»u, Ti 

O.OOlmmol/ml *#**lTU*»ft*ll«U 

to 

[0060] 

(2) tt*J*#(B)0H« 



51 ©797x3*7^>Tll« 
U fc&> 440g(1.76mol)(D CuS0 4 ■ 5H 2 0 £ 31 
<DhJlX>C§iJg£tt, A&« 5 deg C Cfc 

ZOA560ml(5.8mol)£: hJH> 700ml # 6 & 



permeation chromatography (GPC). 
Waters product 1 50C was used for GPC. 

It was measured at 140°C, and solvent o-dichlorobenzene was 
used. 

The column used were three Shodex80 M/S columns. 

Polystyrene used for curve preparation was from molecular 
weight range 500 to 6.8 X 10 6 monodisperse polystyrene 1 4 
types. 

In styrene polymer, the stereoregularity of obtained polymer 
is evaluated by syndiotactic pentad ratio ( hereinafter, 
abbreviated to (y Y Y Y ) ratio) by l3 CNMR spectra. 



It was measured using FX-100 spectrometer by JEOL at 
135°C. 

Furthermore, the polymer was melted in o-dichlorobenzene. 



The attribute of NMR spectrum is referred by 
Makromoleculare Chemie, 1982 issue, Volume 3, 
pagesl81~185. 

[0059] 

Manufacturing of (1) catalyst component (A ) 

90 mmol of 2,2'-dihydroxy-3,3'-di-t-butyl-5, 5'-dimethyl 
diphenylsulfide was put in a flask of internal volume 101 
equipped with agitator, substituted by argon, dried, 51 n-butyl 
ethyl was added, agitated and mixed. 

90 mmol titanium tetrachloride was added to the solution. 

The reaction was carried out for 2 hrs agitating at 25°C. 

After keeping for some time, precipitated part was recovered 
after removing supernatant liquid, and was washed. 

Precipitated part was melted in toluene, and solution 
containing O.OOlmmol/ml Ti was manufactured. 

[0060] 

Manufacturing of (2) catalyst component (B ) 

After substituting flask of internal volume 51 equipped with 
mixer, dropping funnel, reflux condenser with argon, 440g 
(1 .76 mol Cu S0 4 * 5H 2 O) was suspended in 31 toluene, and 
maintained at internal temperature 5°C, and while agitating, 
solution comprising 560 ml (5.8 mol ) trimethyl aluminum 
and 700 ml toluene was dripped over 6 hours. 
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WTH7a, 77XHrtS£5 deg CC«5 
20B#H«^«i^ltfco 

nog <DX*)\,7)\,s.sx*y>znfco 

S;H>T#*ll/T(0.05g/ml)fiEffl 

L/ 1 o 
[0061] 

( 3 ) v > v * $ <7 5 1 v 0 * ' J 7, 5 1 U ><D §j| £ 
«#SH*flUfcrt3* 101 <7)HOP7^7, 
^U>2l£}£AU 7^7,=lrt>S£ 25degC 

^UtM^i(A)(DS)S 300ml t7JlS 
y**-9->*5$««*»(B)ll £7^7>ZIC 



25 deg C T" 14 ISIHI1^*S4 ^ 
XZS-Jl 11 ££AU 30#W«#*«ttfco 

* y u > in-hci/* * y -;u»t* 

60 deg C T? 2 ttWHETTttHl/fco 

tlfctf'J 7^ U>tt 325 deg CT-Z*lfc* 
Ti JS^at^J 77.4kg «)<HU7-<f4j«Ufc 

»Stlt* l JX^U>a)» : f«H: 4.8xl0 5 
T\ Cy Y Y Y ) 0.98 tt±"C* U , V 

H«<D»^* 5 0< UiBUtt I625g 0)5/ 

[00621 

USEflJ 1-3, ftttffl 1-3 



a 2 ©i&j*TM#*seje»jfc c^>v 
uis+it- t— «a^i/fc«, mm. 

Uto 

»Stifcfi«»(*JB#)<D»tt««2t:iSTp 



and 700 ml toluene was dripped over 6 hours. 

After the completion of dripping, the agitation was carried for 
40 hrs while maintaining the temperature at 5°C, and was 
further agitated for 20 hrs at room temperature. 

After the removal of precipitated portion, the solvent was 
removed under reduced pressure, and 130 g methyl 
aluminoxane was obtained. 

In polymerization, the dilution is done with toluene, and 
(0.05g/ml) was used. 

[0061] 

Production of (3) syndiotactic polystyrene 

After argon substitution of double inlet flask of internal 
volume 101 which has stirring apparatus, 31 toluene and 21 
styrene was fed, and flask internal temperature was 
maintained at 25°C. 

300 ml solution of synthesized catalyst component (A) and 11 
aluminoxane solution catalyst component (B) was fed into the 
flask, and polymerization was initiated. 

After the polymerization reaction for 14 hours at 25°C, 11 
methanol was added and agitated for 30 min. 

Polymer was filtered out, after washing with IN- HC 
I/methanol liquid, it was dried for 2 hrs. at 60°C after washing 
with methanol. 

The obtained polystyrene at 3250C is suitable for preparing 
77.4 kg polymer per Ti atom. 



The molecular weight of obtained polystyrene was 4.8 X 10 5 , 

CY Y Y Y 3 rat i° was atleast 0.98, and was syndiotactic 
polystyrene. 

1625 g syndiotactic polystyrene was obtained after repeating 
the operations for 5 times. 

[0062] 

Embodiment 1-3, Comparative Example 1-3 

After mixing the components in the ratio shown in table 2 
with stabilizer by henschel mixer, kneaded, and molded. 

The properties of obtained composition (molded article ) are 
shown in Table 2. 

From Table 2, it is understood that the thermoplastic resin 
composition excels in heat resistance, mechanical property 
etc. 



[0063] 



[0063] 
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Composition ratio (wt%) 


Physical properties 












Component 
(c) 


TDUL (°C) 


Flexural 
modulus 
(kg/cm 2 ) 


Izode impact 

strength 

(kg.cm/cm) 


Modified 
polyphenyl 
ene ether 


Polypheny] 
ene ether 


Syndiotacti 
c 

polystyrene 


Atactic 
polystyrene 


Elastomer 


Embodiment 1 


a-1 
40 


0 


b-1 
60 


0 


0 


169 


31000 


4 


Embodiment 2 


a-1 

28 


0 


b-1 

58 


0 


14*1 


148 


24600 


32 



Embodiment 


a-1 


0 


b-1 


0 


14*2 


153 


25400 


30 


3 


28 




58 












Comparative 


0 


R-l 


0 


60*3 


0 


144 


28900 


2 


example 1 




40 














Comparative 


0 


R-l 


b-1 


0 


0 


151 


17500 


2 


example 2 




40 


60 












Comparative 


0 


R-l 


b-1 


0 


14*1 


139 


21200 


26 


example 3 




28 


58 













* I: Shell Chemicals product, Kuraton D-l 10 1* [styrene-butadiene block copolymer] 
*2: Sumitomo Chemicals product, Bondfast 2C* 

*3: Sumitomo Chemicals product, Espride 6S [MFR* (200°C, load 5 kg)= 2.2] 



[0064] 

)ia. mm, mm®. :-fo^icffl 

[01] 

*U7i:i/>i-fii(R-i)«) 2 ;^7t 

HMOCNMR 7^<7 KJLRL 



[0064] 
[Result of the Invention] 

The thermoplastic resin composition of the invention excels in 
heat resistance, molding property and mechanical property. It 
is ideal for molded articles, sheet, tube, film, fiber, 
lamination, coating etc. by injection molding or extrusion 
molding. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Two dimensional HMQC NMR spectrum of polyphenylene 
ether fR- IV 
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HMQC NMR 7s^0 KJl/Elo 
[02] 

£tt7K'J7iZU>I-xJka-l)0> 2 Ktc 
HMQC NMR 7^<7 hJlgL 

Drawings 



ether (R-l ). 
[Figure 2] 

Two dimensional HMQC NMR spectrum of modified 
polyphenylene ether (a-1 ). 




ppm 4.0 3.5 

[EMI 



[Figure 1] 



[02] 



[Figure 2] 



Page 32 Paterra Instant MT Machine Translation 



JP1995292184A 




ppm 4.0 3.5 

1 H<04t*->7 h 
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